Breast carcinoma cell lysate-pulsed dendritic cells cross-prime MUC1-specific CD8+ T cells identified by peptide-MHC-class-I tetramers.
For cancer immunotherapy the loading of dendritic cells (DCs) with whole tumor cell lysate preparations represents a simple and promising approach for presentation of tumor-associated antigens (TAAs), avoiding the disadvantages of HLA-matching and definition of TAAs. The aim of this study was to investigate whether lysate-pulsed DCs efficiently cross-prime CD8+ T cells and induce a strong T(H)1 cell response, as compared to DCs pulsed with specific peptides (FLU M1 and Melan-A/Mart-1). As a model system breast carcinoma cell lysate from either MCF-7 or MDA-MB-231 cell lines (both HLA-A*0201+) expressing the TAA MUC1 were selected. Both cell lines expressed MUC1, the epithelial mucin, which is a large molecular weight O-glycosylated protein expressed in the majority of breast, ovarian, and other epithelial malignancies and is under evaluation as a target antigen in cancer immunotherapy. We developed a simple lysate preparation method to solubilize all cell proteins without degradation. For loading of monocyte-derived dendritic cells, 100 microgmL(-1) of breast carcinoma cell lysate was used, accompanied by an adjuvant consisting of tumor necrosis factor-alpha (TNF-alpha) and prostaglandin-E2. T cells were co-cultivated with lysate or peptide pulsed DCs and were restimulated weekly. Before cultivation, and after the 3rd stimulation, tetramer frequencies for the MUC1 epitopes M1.2 and F7 as well as for the FLU M1 and Melan-A/Mart-1 epitopes were determined. After stimulation with lysate, higher frequencies for M1.2-specific T cells were observed compared with the F7 epitope. Furthermore, we found expansion factors for M1.2-specific T cells that had been stimulated with MCF-7 lysate-pulsed DCs of up to 43-fold. The analysis of typical T(H)1/T(H)2 cytokines (IFN-gamma, TNF-alpha, IL-12p70, IL-2, IL-4, IL-5, and IL-10) revealed a strong T(H)1 response. These results provide evidence for a strong T(H)1 polarization and cross-priming of MUC1-specific CD8+ T cells and demonstrate the feasibility of using lysate-pulsed dendritic cells in breast cancer immunotherapy.